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(57)Abstract: 

PURPOSE: To realize a practical ink residual amount 
detector having a simple structure detecting the residual 
amount of the liquid ink in an ink tank. 
CONSTTTUTION: Tension detection terminals 50, 51 
freely displaceable elastically and receiving the surface 
tension of ink 7 are provided in an ink tank 48 and an ink 
sensor detecting the displacement of the tension 
detection terminals 50 v 51 is provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ink residue detection equipment characterized by having formed the ink tank holding 
the ink which consists of a liquid, having prepared the tension detection terminal on which it can 
displace freely in a from cartridge and the surface tension of the oil level of said ink acts in this 
ink tank, and forming the ink sensor which detects the variation rate of this tension detection 
terminal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink residue detection equipment which 

detects the residue of the ink in an ink tank. 

[0002] 

[Description of the Prior Art] The ink jet printer which is made to breathe out an ink droplet 
from an orifice and is fixed to a print sheet as current and printer equipment in which high 
density printing is quietly possible is put in practical use. In such an ink jet printer, it has 
structure which carried out opposite arrangement at the record medium in the ink regurgitation 
side of a printer head where many orifices were formed successively, and an ink droplet is made 
to breathe out from a printer head with the drive power corresponding to a printing image, and 
image printing is performed to a record medium. 

[0003] Although the ink which consists of a liquid is stored in the ink tank and ink is supplied to 
a printer head with a flexible tube etc. from this ink tank in such an ink jet printer, if the ink in 
that ink tank is drained, it is necessary to perform supply of the ink into an ink tank, exchange of 
the ink tank of a cartridge-type, etc. Then, various kinds of devices which detect the residue of 
the ink in such an ink tank are indicated by JP.63-247044A JP.63-247045A JP.63-247046A 
JP,63-296956A JP,64-20148A JP.64-64854A JP.63-3957A JP.63-252747.A, etc. 
[0004] For example, the ink residue detection equipment 1 indicated by JP,63-247044,A 
stretches the coat 3 which has resiliency in the upper part of the ink tank 2, and has the 
electrode plate 4 formed on this coat 3, and structure which formed the electrodes 5 and 6 of a 
pair in the location which counters so that it may illustrate to drawing 8 . 

[0005] In such a configuration, with this ink residue detection equipment 1, the electrode plate 4 
attaches and detaches to electrodes 5 and 6 because store the ink 7 which becomes the bottom 
of the coat 3 in the ink tank 2 from a liquid and a coat 3 fluctuates corresponding to the residue 
of this ink 7. Then, if it is detected as ink 7 being abundant and the electrode 5 of a pair and the 
flow between six are interrupted for this ink residue detection equipment 1 when the electrode 5 
of a pair and the flow between six are detected, it will be detected as ink 7 having become a 
minute amount 

[0006] Moreover, the plate-like weight member 1 1 by which the flexible ink pack 9 with which it 
filled up with ink 7 beforehand is laid in the pars basilaris ossis occipitalis of the ink tank 10, and 
has been arranged free [ migration in the vertical direction Jin this ink tank 10 is loaded on said 
ink pack 9 so that the ink residue detection equipment 8 indicated by JP,63-296956,A may be 
illustrated to drawing 9 . And with this ink residue detection equipment 8, the projection 12 
protrudes caudad from the end of said weight member 11, and the detection terminal 14 of an 
on-off switch 13 is arranged in the location which counters the point of this projection 12 from a 
lower part. 

[0007] In such a configuration, with this ink residue detection equipment 8, since the weight 
member 11 will descend and projection 12 will press the detection terminal of an on-off switch 
13 if the ink 7 in the ink pack 9 becomes a minute amount, the ink 7 which remains in the state 
of turning on and off of this on-off switch 13 detects a large quantity or a minute amount 



[0008] Furthermore, the flexible ink pack 16 with which it filled up with ink 7 beforehand is 
formed in the frame 18 of the ink tank 17, and the end of the color ribbon 19 in which coloring 
concentration carries out sequential change by the longitudinal direction is being fixed to the 
front face of said ink pack 16 so that the ink residue detection equipment 15 indicated by JP.63- 
3957.A may be illustrated to drawing 10 . And said color ribbon 19 with which this ink pack 16 
was equipped is wound on said frame 18, and a part is located in the opening aperture 2G formed 
in said ink tank 17 on this frame 18. 

[0009] In such a configuration, with this ink residue detection equipment 15, since the front face 
of the ink pack 16 will displace and the color ribbon 19 will be drawn if ink 7 becomes a minute 
amount, the color which appears in the opening aperture 20 with the variation rate of this color 
ribbon 19 will change. Then, the residue of ink 7 can identify a large quantity or a minute amount 
because a user checks the color in this opening aperture 20 by looking. 
[0010] Moreover, with the ink residue detection equipment 21 indicated by JP.63-252747A in 
the heights 24 of the ink tank 23 directly linked with the printer head 22, the float 25 is floating 
and the rectangular gobo (not shown) with which the long and slender light transmission hole 
inclined in this float 25 is prepared so that rt may illustrate to drawing 11 . And the sensor unit 
26 is arranged free [ attachment and detachment ] toward the heights 24 of said ink tank 23, and 
the infrared lamp 27 and the infrared sensor 28 are formed in this sensor unit 26 so that it may 
counter through said float 25. 

[0011] In such a configuration, with this ink residue detection equipment 21, if the ink 7 in the ink 
tank 23 becomes a minute amount, the vertical location of float 25 will be detected by detecting 
the transmitted light of the infrared lamp 27 at the time of float 25 fluctuating and carrying out 
horizontal migration of the sensor unit 26 with constant speed by the infrared sensor 28. That is, 
with this ink residue detection equipment 21, since the long and slender light transmission hole 
which inclined in the gobo of the rectangle in float 25 is formed, by calculating spacing of the 
first transition section of this gobo, a light transmission hole, and the trailing-edge section from 
the detection output of an infrared sensor 28 which carries out horizontal migration, the vertical 
location of float 25 is detected from this calculation result, and the residue of ink 7 is measured. 
[0012] 

[Problem(s) to be Solved by the Invention] With the ink residue detection equipments 1, 8, 15, 
and 21 mentioned above, with various kinds of methods, reduction of ink 7 is detected and it 
reports. 

[0013] However, since the ink residue detection equipment 1 indicated by JP,63-247044,A has 
structure which stretched the coat 3 which has resiliency and formed electrodes 4-6 in the ink 
tank 2 at this coat 3 and the inside of the ink tank 2, that structure is complicated and 
productivity is falling. Furthermore, with this ink residue detection equipment 1, since reduction 
of ink 7 is detected by the coat 3 which has resiliency descending, the endurance of a coat 3 
tends to pose a problem and dependability tends to fall. 

[0014] Moreover, with the ink residue detection equipment 8 indicated by JP,63-296956A since 
the weight member 11 is arranged on the flexible ink pack 9, the capacity of ink 7 storable as 
compared with the occupancy volume of the ink tank 10 has decreased, and the whole small 
lightweightHzation is checked. Moreover, since ink 7 will always be pressurized by the weight 
member 1 1 with ink residue detection equipment 8, possibility that this ink 7 will leak out from an 
orifice (not shown) etc. increases and is not desirable. Furthermore, since it is difficult to supply 
ink 7 to the ink pack 9 into which the weight member 1 1 is loaded with this ink residue detection 
equipment 8, there is concern which will need to make this ink pack 9 an exchange type. 
[0015] Furthermore, the ink residue detection equipment 15 indicated by JP,63-3957,A Since the 
capacity of ink 7 is checked by looking by the color which was made to carry out the variation 
rate of the color ribbon 19 by contraction of the ink pack 16, and was exposed in the opening 
aperture 20 and reduction of ink 7 is not detected electrically Warning in a pilot lamp, a buzzer, 
etc. is unrealizable, and if ink 7 is drained like a bubble-jet printer, it cannot be used for 
equipment with which a printer head is destroyed. Moreover, since the opening aperture 20 which 
checks the residue of ink 7 by looking is inevitably formed near the ink pack 16 with this ink 
residue detection equipment 15, when using this for an ink jet printer etc., the location of the ink 



tank 17 and the direction of the opening aperture 20 will be restricted structurally, the residue 
check of ink 7 tends to become difficult, and practicality is low. 
[0016] Moreover, although the rectangular gobo with which the long and slender light 
transmission hole inclined be prepare in float 25, horizontal migration of the sensor unit 26 be 
carry out and the residue of ink 7 be measure from on-off timing with the ink residue detection 
equipment 21 indicated by JP V 63^52747A Jnj™^ ™ e moving part which do siide migration of 
the sensor unit 26 will also be required, the structure will be very complied 
of small lightweight and productivity will be check 

[0017] This invention obtains practical ink residue detection equipment with simple structure. 
[0018] 

[Means for Solving the Problem] The ink tank holding the ink which consists of a liquid was 
formed, the tension detection terminal on which it can displace freely in a from cartridge and the 
surface tension of the oil level of said ink acts was prepared in this ink tank, and the ink sensor 
which detects the variation rate of this tension detection terminal was formed 
[0019] 

[Function] Since reduction in ink is detected with the variation rate of the tension detection 
terminal by surface tension, structure is very simple and the formation of small lightweight is 
easy. Since the variation rate of the tension detection terminal by surface tension is very small, 
endurance is also good. Since the occupancy volume is very minute, a tension detection terminal 
can make equivalent the occupancy volume of an ink tank, and capacity of the ink to hold. Since 
reduction in ink is electrically detectable, processing of warning information etc. can also be 
performed automatically, and practical ink residue detection equipment can be obtained with 
simple structure. 
[0020] 

[Example] The first example of this invention is explained based on drawing 1 thru/or drawing 5 . 
First, the ink residue detection equipment 29 of this example is formed as some ink jet printers 
30, supports the Rhine head 31 of Bubble Jet to revolve with the rotation shaft 32 parallel to a 
main scanning direction free [ rotation ], and has structure which carried out opposite 
arrangement at the peripheral face of a platen roller 33 so that this ink jet printer 30 may be 
structurally illustrated to drawing 2 . Here, in this ink jet printer 30, the cylinder-head cover 34 is 
arranged free [ migration in the vertical direction ] at the lower part of said Rhine head 31, and 
the sheet paper cassette 36 which stored many print sheets 35 in the state of the laminating is 
formed in the peripheral face of said platen roller 33, and the location open for free passage. 
[0021] Moreover, this ink jet printer 30 so that it may illustrate to drawing 3 in circuit Said Rhine 
head 31, the drive 37 of said platen roller 33, and each of display LEDQJght Emitting Diode) 38 
grade are connected to CPU (Central Processing Unit)42 through drivers 39-41. ROM (Read 
Only Memory)43, RAM (Random Access Memory)44, the interface 45, and the residue detecting 
circuit 46 grade are connected to this CPU42. 

[0022] And in this ink jet printer 30, the flexible tube 47 piped by said Rhine head 31 is piped by 
the front lower part of the ink tank 48 of said ink residue detection equipment 29, and the 
flexible tube 49 which was open for free passage to the opening (not shown) of ink 7 is piped in 
the rear-face upper part of this ink tank 48. And with this ink residue detection equipment 29, 
the tension detection terminals 50 and 51 are formed with the elastic plate of the pair by which 
contiguity arrangement was carried out in parallel, and these tension detection terminals 50 and 
51 are set up by the pars basilaris ossis occipitalis of said ink tank 48 so that it may illustrate to 
drawing 1 . Here, with this ink residue detection equipment 29, when the ink 7 in said ink tank 48 
is abundant the tension detection terminals 50 and 51 project from an oil level, if the whole is 
located under an oil level and ink 7 decreases in number. And with this ink residue detection 
equipment 29, the ink sensor 52 is formed by the strain gage (not shown) stuck on one front 
face of said tension detection terminals 50 and 51, and as illustrated to drawing 3 , this ink 
sensor 52 is connected to said CPU42 through said ink residue detecting circuit 46. 
[0023] In such a configuration, with this ink jet printer 30, since the print sheet 35 with which 
opposite arrangement is carried out and a platen roller 33 is fed with the Rhine head 31 from a 
sheet paper cassette 36 in this condition is conveyed in the direction of vertical scanning with a 



platen roller 33 as illustrated to drawing 2 (a) when performing image printing, an image is printed 
by the print sheet 35 because the Rhine head 31 carries out the regurgitation of the ink droplet 
synchronizing with this conveyance. Moreover, with this ink jet printer 30, since it rotates caudad 
and opposite arrangement of the Rhine head 31 is carried out at a cylinder-head cover 34 as 
illustrated to this drawing (b) when it will be in hibernation after completion of the above image 
printings, the Rhine head 31 is sealed because a cylinder-head cover 34 goes up in this 
condition. 

[0024] And in this ink jet printer 30, since ink 7 is supplied to the Rhine head 31 from the ink 
tank 48 with a flexible tube 47, the ink 7 in this ink tank 48 will decrease in number gradually. 
Then, since the tension detection terminals 50 and 51 located under the oil level of this ink 7 will 
project from an oil level, the surface tension of ink 7 will act on these tension detection 
terminals 50 and 51. Since the tension detection terminals 50 and 51 of the pair by which 
contiguity arrangement was carried out are more specifically energized in the direction which 
approaches mutually with surface tension, the residue detecting circuit 46 will detect reduction 
of ink 7 because detection of the ink sensor 52 which consists of a strain gage according to the 
curve of these tension detection terminals 50 and 51 changes. Then, when it does in this way 
and the residue detecting circuit 46 detects reduction of ink 7, CPU42 which received this 
detection output will stop the drive of the Rhine head 31 or a drive 37, and will stand by to 
supply of ink 7 while it makes display LED 38 turn on and calls a user's attention. 
[0025] By doing in this way, since reduction of ink 7 is detected as mentioned above with this ink 
residue detection equipment 29 with the variation rate of the tension detection terminals 50 and 
51 by surface tension, that structure is very simple, the formation of small lightweight is easy, 
since the tension detection terminals 50 and 51 which consist of an elastic plate only curve 
minutely, that endurance is good and its dependability is improving. Furthermore, with this ink 
residue detection equipment 29, since only the tension detection terminals 50 and 51 of the pair 
of the shape of sheet metal with the very minute occupancy volume are arranged in the ink tank 
48, the occupancy volume of that ink tank 48 and the capacity of the ink 7 which can be held are 
equivalent, and the whole small lightweight-ization is realized. Moreover, this ink residue 
detection equipment 29 does not take what arranges an exchange-type ink pack in the ink tank 
48, but since a supplement of ink 7 is also easy, the running cost is also mitigated. Furthermore, 
with this ink residue detection equipment 29, since reduction of ink 7 is electrically detected by 
the ink sensor 52, it can perform that lighting of display LED 38 etc. reports warning effectively, 
stopping the drive of the Rhine head 31 automatically and preventing failure, etc. 
[0026] In addition, with the ink residue detection equipment 29 of this example, since malfunction 
will occur if the tension detection terminals 50 and 51 are changed by this flow in case the ink 7 
supplied to the Rhine head 31 flows out of the ink tank 48, while making the tension detection 
terminals 50 and 51 desert opening of a flexible tube 47 here, the direction of a front face of the 
tension detection terminals 50 and 51 is made parallel with the circulation direction of ink 7. 
[0027] Moreover, although it illustrated it being monotonous and forming the tension detection 
terminals 50 and 51 in the ink jet printer 30 of this example so that the surface tension of ink 7 
might act good, forming such tension detection terminals 50 and 51 with a shaft etc. for example, 
can also be carried out Furthermore, although it assumed using the ink tank 48 of ink residue 
detection equipment 29 as the Maine tank in the ink jet printer 30 of this example, using the ink 
tank 48 of such ink residue detection equipment 29 as a reserve tank for example, forming the 
ink tank 48 of ink residue detection equipment 29 all over the supply way of ink 7, and carrying 
out feedback control of the amount of circulation of ink 7, etc. can be carried out 
[0028] Furthermore, although it illustrated forming the ink sensor 52 which consists of a strain 
gage in the front face of the tension detection terminals 50 and 51 of a pair which consist of an 
elastic plate with the ink residue detection equipment 29 of this example The tension detection 
terminals 53 and 54 can be formed with the electrode plate of the pair which bent one rising 
wood, and forming the ink sensor (not shown) which detects the flow of these tension detection 
terminals 53 and 54 etc. can be carried out so that it may illustrate to drawing 4 (a). 
Furthermore, opposite arrangement of the electrodes 56 and 57 of a pair can be carried out at 
the tension detection terminal 55 which consists of an electrode plate of thepiece which bent 



rising wood, and forming the ink sensor 58 which detects the flow of these electrodes 56 and 57 
etc. can be carried out so that it may illustrate to this drawing (b). 

[0029] Moreover, with the ink residue detection equipment 29 of this example, it illustrated 
carrying out contiguity arrangement of the tension detection terminals 50 and 51 of a pair in 
parallel so that the surface tension of ink 7 might act, but the ink residue detection equipment 
60 ^hsch _csrn detection terminal 59 of the piece 

set • ;p perpendicularly at the internal surface of the ink tank 48, and simplified structure calri be 
carried out so that it may illustrate to drawing 5 (a). Furthermore, the ink residue detection 
equipment 63 which detects the residue of ink 7 to two steps can be carried out by carrying out 
contiguity arrangement of each of the tension detection terminals 61 and 62 of merits and 
demerits at the internal surface of the ink tank 48 so that ft may illustrate to this drawing (b). 
Moreover, the ink residue detection equipment 64 which set up caudad the tension detection 
terminals 61 and 62 of merits and demerits from the headHining side of the ink tank 48 can be 
carried out, and the residue of ink 7 is detected to the timing to which the surface tension which 
acts on the tension detection terminals 61 and 62 in this case disappeared so that it may 
illustrate to this drawing (c). Furthermore, the upper part of the long tension detection terminal 
66 with which contiguity arrangement of the short opposite plate 65 was carried out can be 
from-cartridge-held with the elastic coat 67, and the ink residue detection equipment 69 which 
formed the electrode 68 in the point of the tension detection terminal 66 projected on this 
elastic coat 67 and the location which counters can be carried out so that it may illustrate to 
this drawing (d). In this case, with this ink residue detection equipment 69, what supports the 
tension detection terminal 66 of high rigidity free [ rotation ] in an end can be carried out, an 
electrode 68 and the point of the tension detection terminal 66 are arranged more nearly up than 
the oil level of ink 7, and the defective continuity by corrosion etc. can be prevented Moreover, 
the ink residue detection equipment 74 which detects the residue of ink 7 in two steps can be 
carried out for such a tension detection terminal 66 by dividing into two of height the operation 
sections 71 and 72 of the opposite plate 70 by which contiguity arrangement is carried out by 
the through tube 73 so that it may illustrate to this drawing (e). In addition, in such ink residue 
detection equipment 74, dividing the operation sections 71 and 72 of the opposite plate 70 by 
lyophilic and a liquid repellance setup by surface treatment can also be carried out Furthermore, 
the operation sections 76-78 of the long and slender tension detection terminal 75 which carried 
out contiguity arrangement are divided into three pieces by two through tubes 79 and 80 at the 
internal surface of the ink tank 48, the upper part of the tension detection terminal 75 can be 
from-cartridge-held with the elastic coat 67, opposite arrangement of the electrode 68 can be 
carried out at a point, and the ink residue detection equipment 81 which detects the residue of 
ink 7 to three steps can be carried out so that it may illustrate to this drawing (f). 
[0030] Below, the second example of this invention is explained based on drawing 6 and drawing 
7 . First, the tension detection terminal 83 of a piece which consists of an elastic plate protrudes 
horizontally from the medial-surface lower part of the ink tank 48, and this ink residue detection 
equipment 82 has countered with the ink sensor 84 by which the point of said tension detection 
terminal 83 consists of a piezoelectric device which bends caudad and is located in the pars 
basilaris ossis occipitalis of the ink tank 48 so that it may illustrate to drawing 6 . In addition, 
other various structures etc. are the same as that of the ink residue detection equipment 29 
mentioned above. 

[0031] In such a configuration, with this ink residue detection equipment 82, when ink 7 is 
abundant, although located under an oil level, since the tension detection terminal 83 will be 
energized by the surface tension of an oil level toward the base of the ink tank 48 if the residue 
of ink 7 decreases, this tension detection terminal 83 will curve and, as for the tension detection 
terminal 83, a point will press the ink sensor 84. Then, since reduction of ink 7 is detectable from 
the detection output of this ink sensor 84, warning information, a drive halt of printer equipment, 
etc. by lighting of a pilot lamp can be performed, for example. 

[0032] And with this ink residue detection equipment 82, since the tension detection terminal 83 
is located horizontally, the residue of the ink 7 in which surface tension acts on this tension 
detection terminal 83 can be managed very with high precision. In addition, with this ink residue 



etection equipment 82, although reduction of ink 7 is detected with the surface tension which 
cts between the base of the ink tank 48, and the tension detection terminal 83, arranging such 
tension detection terminal 83 in the center section of the ink tank 48 for example, and carrying 
ut a variation rate with the surface tension of the oil level of ink 7 can also be carried out 
0033] Moreover, although it illustrated arranging the tension detection terminal 83 horizontally 
ear the base of trie ink tank 45. and detecting that the residue of ink 7 is a minute amount with 
he ink residue detection equipment 82 of this example, the tension detection [ terminal ^7' can ^ 
lorizontally arranged on the step 86 which protruded on the base of the ink tank 85, and the ink 
esidue detection equipment 88 which detects reduction of ink 7 in the center can be carried out 
;o that it may illustrate to drawing 7 (a). Similarly, the tension detection terminals 89 and 90 of a 
lair can be horizontally arranged in the center section of the ink tank 48, and the ink residue 
letection equipment 91 which detects reduction of ink 7 in the center can be carried out so that 
t may illustrate to this drawing (b). Furthermore, sequential arrangement of the tension 
letection terminals 92 and 93 of merits and demerits can be horizontally carried out near the 
>ase of the ink tank 48, and the ink residue detection equipment 94 which detects reduction of 
nk 7 to two steps can be carried out so that it may illustrate to this drawing (c). In this case, if 
he oil level of the ink 7 which decreases in number falls rather than the location of the upper 
:ension detection terminal 93, the tension detection terminals 92 and 93 will contact with 
surface tension, ink 7 will decrease in number further, and when an oil level falls rather than the 
ocation of the downward tension detection terminal 92, the tension detection terminal 92 will 
iesert the tension detection terminal 93, and will contact the base of the ink tank 48 with 
surface tension. Moreover, the ink residue detection equipment 96 which bent up the point of 
the tension detection terminal 95 horizontally located near the base of the ink tank 48, from- 
cartridge-held with the elastic coat 67, bent horizontally the point of the tension detection 
terminal 95 projected on this elastic coat 67, and carried out opposite arrangement on the 
electrode 68 can be carried out so that it may illustrate to this drawing (d). In this case, with this 
ink residue detection equipment 96, an electrode 68 and the point of the tension detection 
terminal 95 are arranged more nearly up than the oil level of ink 7, and the defective continuity 
by corrosion etc. can be prevented. 

[0034] Moreover, although lyophilic [ over ink 7 ] was good as for the tension detection terminal 
50 grade and it assumed that surface tension acted as attraction in various kinds of ink residue 
detection equipment 29 grades mentioned above, the surface tension of ink 7 can also carry out 
the tension detection terminal 97 which acts as repulsive force by the residue, surface 
treatment, etc. Then, the ink residue detection equipment 99 which has arranged such a tension 
detection terminal 97 horizontally near the base of the ink tank 48, and has arranged the ink 
sensors 98, such as an on-off switch, in the location which counters this point from the upper 
part can be carried out so that it may illustrate to this drawing (e). In addition, in such ink 
residue detection equipment 99, an end can be made to be able to project to the exterior of the 
ink tank 48 by elastic material (not shown) in support of the tension detection terminal 97 of high 
rigidity free [ rotation ], and arranging the ink sensor 98 in the location which counters here from 
a lower part etc. can be carried out 

[0035] Furthermore, the ink tank 100 by which at the bottom [ a part of] inclined can form, and 
the ink residue detection equipment 102 which has arranged the tension detection terminal 101 
which inclined near the base where this ink tank 100 inclined can carry out in various kinds of ink 
residue detection equipments 29 and the 82 grades which mentioned above so that the tension 
detection terminal 50 and 83 grades may illustrate to this drawing (f), although it illustrated a 
perpendicular and arranging horizontally. With this ink residue detection equipment 102, even if 
the whole ink tank 100 inclines, the residue of ink 7 is detectable with high precision. 
[0036] In addition, although it illustrated using a strain gage, a piezoelectric device, an on-off 
switch, etc. in the ink residue detection equipment 29 grade mentioned above as ink sensor 52 
grade which detects the variation rate of tension detection terminal 50 grade, since this just 
detects the variation rate of tension detection terminal 50 grade, various kinds of equipments 
are available [ this ] like a photo sensor or a **** component 
[0037] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the vertical section perspective view showing the first example of this invention. 

[Drawing 21 It is the side elevation showing the whole process of operation. 
[Drawing 3] It is a block diagram. 

[Drawing 4] It is the perspective view showing the modification of an important section. 
[Drawing 5] It is the vertical section side elevation showing various kinds of modifications. 
[Drawing 6] It is the vertical section perspective view showing the second example. 
[Drawing 7] It is the vertical section side elevation showing various kinds of modifications. 
[Drawing 8] It is the vertical section side elevation showing the first conventional example. 
[Drawing 9] It is the vertical section side elevation showing the second conventional example. 
[Drawing 10] It is the perspective view showing the third conventional example. 
[Drawing 11] It is the decomposition perspective view showing the fourth conventional example. 
[Description of Notations] 
7 Ink 

29, 60, 63, 64, 69, 74, 81, 82, 88, 91, 94, 96, 99,102 Ink residue detection equipment 
48 85,100 Ink tank 

50, 51, 53-55, 59, 61, 62, 66, 75, 83, 87, 89, 90, 92, 93, 95, 97,101 Tension detection terminal 
52, 58, 84, 98 Ink sensor 
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&3Bg63-247044*|&ffi, $$&3llg63-24704Sff&$av 1$^^ 
63-247046#&*B. <f$HBS63-296956tt&*|l, ^KBg64-2 
014&S|£3B, ^BIHg64-64354^^, #HBg63-3957^ 
4SHBS63-252747#S«^fcBlij*3ft-a>5. 

[0004] m«. #HBg63-247044^t£^«:K^S 

*i;/w>*3sss*&niSBitt. mtcmtz&stc. 

4>>7 2 is * 2©±S»te$Mm£*trs«Jg3*igta: 
U C©^3±K&tf7cmgffi4tftftT£&gK:- 

[00053 c©«fc5&#jdttc*a>-c. c©-f>*gie 

«8ngSlT« v 4>**>*2rt©8tB3Tfcig#a> 
f 7 ©^Jt{C^JCU-caSS336J±T-r SC ir«ffiffi4 

#«&5. etctss-raj; *e-c. c 

©-f>2g|£tfeft]§SBl-Ctt. -*J©mffi5. 6H©S 
U -*f©HS5. 6ia©«ffl^KSnS<!:-/>i'7 
[ 0 0 0 6 ] 35 fc. #raB363-296956#^SKCBa^3n 

a> > * 7 s nfc£ft& -f > * ? * 9 # > * 
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1 OOgSWtf&gSftTtoD. C©-f 

1 0fi^±T^jsiKK«)i&{cEa$n7t^tt©>>x 

s. -e-i/t. c©^>*gisi&3i§£B8-cw:. tiri29x 
a hewn i©-jg*>6T#«:£&i 2#£&s*vcfc 
0. c©^i2©5fejggsKT^*e>«i«3rsfiaic* 

3©«^]jS^14*5Ea34i-Cl»S. 
[0 0 0 7] C©J:^&«tfi3EtCM»r. Z<DJ>9mt 
®tog&8XHt. ^>*^^^9^©^>^7*SSbtfc 

[ 0 0 0 8 ] 3 6»{C, ^BS63-3957^^{C||^Sn 

fc^ >^«s«?3isia 1 5 tt. 0 1 0 icm^n «t 5 

#4>**>*i7©#tti8rtKS:W6*va3'). * 
©ft*^r«6iii»j««ftr**9- 1 9 

(D-fflfitilUA^irrtvi? 1 6©^B&C@S3nTI,> 
20 5. *l/t, C<D^>»/t9»l eCC^SiafcUgB* 

«>#ffl 8±-CB9ffi-/>d'f >^ 1 7 (Cj&SSftfcBSP 

-«2 0rt«c-a$3&H4B-r-5J;5K:&ori>s o 
[0009] z<D£5tmmtis\.*x. cQ-ofmst 
mimii5x\t, j-uzimmvcttzb^z** 

t> 1 6©^S3&igEttUT*-5-ysK> 1 9*sgiii*n5 
©•C. E4>*9-tf4(>l 9©^&(C«fc-5-rHPS2 0 

rt«cffl3i-r5fe^b-rsci{c&s„ *cc. c©n 

□S2 0rt©fe*fiJ«^*sag-r4CiT. -(>97<D 
[0010] ^KBg63-252747#^K:ra^Sll 

(c. ^■y>*-N7K2 2{ciifesnfc-f>i'*>i723 

©Og|J2 4rt{C7n-h2 5*J#«l/t:*J»3. 

- F 2 5 rttCiWgl>ajt?L*J«^b7c3©&©j|l3fe«Cia 

2 3 ©A8P2 4 {C|5j36»oT JffiitSSEtC-fe^-lJ-iii 5. h 2 

eisiaastiTfe*) . c©-fe>-9-a- ? h 2 efcttus 

7 a - h 2 5 *^Lr«|flrT*J: 5(Cj5^«7>72 7 
40 £gfcJf#-fe>lJ-2 8 £3WSfrt6nri»4. 

[0011] c©i5&«fi)ac*j^-c. c©^>^gUK 

«^]Sai2 1TB, ^>^5r>^23rt©-f>»7m 
•b>-y-a- 9 h 2 6 *-5£2S-C*¥ig!ttSttfcK©i!c 

C £T7 n- h 2 5 ©±TfiB4#W-re «fc Slc&oT 
1>S. -PSO, C©-f>*g|g«^a2 lflt 7a 

- h 2 5rt©^©jE3feS(C^b*^lllSt>a3fe?l*J^ 
rtStiT^SO-C. C©jgJt«©KHSSPi33K?L£S8 

so gut ®nn£*TOitts AM**:/? 2 8 ©team* 



3 

[00 12] 

fc&SSl. 8. 15. 2 int. Sa©*Sr^>i'7 
[0013] b#>U ^S363-247044^$g(cea^d 

t4*#r*&jg3 45Eau c<omi3b <t io 

2©rtlii{CSS4~6 fcKtffcfl&Ii&^TVa© 

c©^ >*2t»*8Dga i -a*. mm%Tzm3 

3 <D®*&tm&t oTfgStt*H5Tl/#*>-C* s. 
[0 0 14] Sfc. #ggl®63-296956S&«fcPl7j*§ft 
fc^>*^fi*b9^a8-Ctt. ffcft&-f>*;-«,r*9J: 
{C>5i-f hmtl l*ESlyrC^CD-C» 

i o©^*^i.K:it«^T*attt?*«^>^7<osa* 

lT-f>*7*#l$ft]E-rSCiK:&5©-C, C©-f> 

* 7 y 7 > * ca^viir^e.iBU-r 5 

8-ctt, hgutti i*^si«3nTus-f>i'n- y 

*9«C^>*7£?i^£CtttE8-C*S©-e. C© 
Is 9* v if 9 *3£fc5£«:-f SiiJgAttfe C 2jg^% 

s. 

[00 1 5] ^§§Bg63-3957^^{Cia^$*i 
fc-f>*gifitfcfcl£ai5tt > 4*9*9*1910*** 30 
•C*7- !l 1 9 *ggfflSttTI8n£2 OrttCgffl b 

ytfer-f>*7©sa«:»B-r4<t5«:ft- 3 -cfco > ^ 
>*7©«iJ>«:a^WK:«yaii,?tu©'c. ^n»h5 

* h?y>*©<fc5tc-f>27#tSi8fSi:' , y>*^ 

* K*sKas*x*«l:5^a«:tt3FiJffl^l6-C*«. * 
fc, C©-f>*JSSai**D8Bl 5Ttt. -r>*7©sia 

%tas-r snns2 o nmmjic a > ? * i e ©2 
^^figsns©r. tft*-<>d»i?*7 h:/y:>*^ 
K*OTT*«£K:tt4>**>*i7©^*iip&2 40 

[ 0 0 1 8 ] «KHS63-2S2747^4i«lCPa^Sn 

tc<o*immmm2 ix\t. ta&^mmufimb 
■tc.smomt&.zvxi- h 2 5 ft kr» % -fe>-y-a- , 

h 2 6 **¥^«)§-&T*>^7 * A 5 
7 '©^£$J5E-rs«fc5«:&o'Cl,>S#. ctiTtt-fe> 
■^a- 9 h 2 6£*7-/ Fg&SttSpJ8&BBfcj&IS'C& 
•5. -€-©«»3t3&J«58i)Tt®Ni-r/J^g6fi<I:-?>aStt36S|lS 

SftSCttC&S. 50 
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[0017] #3H8». tt^ft*B6'Cg/BW&.f 
[0018] 

taw, c©s*«i»i^-f©^tt?£4i^rr 

[0 0 19] 

[flUB] ^Ha^K«k*5Stt*»0J»T©a!(4'C-f >*© 

awjcfcar* z><Dx^mim<D!mzMmv:mf 

[0020] 

imimi *8m<om-<D$mwim 1 act* lb 5 tcs 
•^n-cawr*. #fa&e>!©-f >i?mam&m 

2 9 >^J^* v h 7V >Z 3 0©-8B£ bX&ftS 

ntiiD. c©-/>fi?x9 h^"y>jf30B. wmm 
F3 nmmm±W7iiMim3 2 rami a 

atcW^br^f-^o-^ 3 3©*fJIEK:3tfi3jEEl/ 

3 0^tt. l5fE7-/>-^5 F3 l©T*«:tt-N9 F 
*^-3 4AJ±T*[$IH:^8|||iiE{CiBa3nTteD t ir 

&-7v?>u-7 3 3 ©^jgMiieiT-sfiiafctt^a 

©EPBlffi«3 5 *SSt«rcttttt,fc£ig#-l2 » h 3 6 

[0 02 i]*rt. e©-f>*i?x* h^y>*3o 

•F3 1, UfB^^Vq-^SSClBtta^ST, *w 
LED(Ll?ht Emitting Dlode)3 89©#4 3^F 
5-M3 9^4 l*/|-b"CCPU (Central Processl 
nfl Un1t)4 2(C«RStlT*J»J. C©CPU4 2tC 
«. ROM(Read Only Memory)4 3, RAM (Ran 
don Access MenorV)44. -Y>*-7s^X4 5> 

[0022] *t/t. CC-f^y*? h^y>5«30 
"Ctt. m&5<{>^v F3 l(C|2gSii^7l/+^;V 

-^4 7 &msH >if®smmR2 9 ©^ * 

>*48©ia®-F#tCEf SftTii»K C©-f>f*> 
^4 8©»IBJ:^«:tt^>*7©tii*&n(HSv&-f)«:Jt 
ai//c7U^t/^? a -^4 9*JB2^StlT^S„ * 

ur, c©-r>^sia^]iaf2 9-c« % aitct^-r 

W(ci£gl2aSti/t-W©5*14fir5S*^ 
ft«S^5 0, 5 l*5^fiS3n-C*J»). C*i6©55*^» 
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SS^5 0. 5 l#Uf2-f>*3r>£4 8©gSB{cata:S 
..iVCv«5. C£x..cwi >.£BnftflKK2ASiX,_ 
ffiE > 4> £ •> 9 4 8 1*9© A I* >? 7 #£g©Jt£tt3^) 
^31^5 0.5 1 «£##jgffiTiC{igrSJ:5K:& 

«. BifB5S*^flg^5 0.51 ©— ^©aSCCBAff 3 

ftfcsiy-^da^r)r-f>*-fe>ij-5 2#3&5&§*i 

■C430. H3lC0IB*l/7cJ:5tt > t©-f 5 2 

#UiB4 > ^JSStfefcllsBS 4 6 £*M,Tb&S3C P U 4 2 

[0023] coxstMrncimx. c©^>^*/ x 

vh7V>$3 0 "CIJ, BfcEPgiJfclgfTT S 2 
-5 3 3{C*hSjS2S3H. C©««r*feSS*-fetr b3 6 

nzmmm 5*j^f >n-7 3'3-cBi 
^s^isjtcaKsis^e©r v c©jBftjastcig»ib-cv-<> 
•n* K3 i*w>*mttHiT3c£TEpgw8ffi3 5K: 

3 0 r». ±a©«fc 5 fta«EPB!l©%7S{c^±ttS t 

lttTfttcBttl/Ct? K*^-3 4{c^ifijEa31i5 
©T. C©ttfig-C^t. F*A-3 4*J±^'T5C<!:*C7 
■Y>^tr h'3 

[0024]-eo-c, co-f^s?** \-?vy*3o 

■Cit. vAls^v K3 l{C7lx+J/^U^ji-^ , 4 7 ; r 
-/>**>*4 8*>6-f>i'7*J«*&3h4J:'5k:&o 
-CUS©-?. C©-/>*ir>i»4 8F'i©-/>*7fc«ft* 
(C«^-rSCi{c<tS. -j-*£ v C©^*7©?KfflT 

K&mAsx^itmtimm3-h§. 5 lasfigBrt^m 
rici(c!&5©r. cne.csAifeftffiH^so. 51 

^cctt. iai $ titc—mcomiwm?- 5 0 . 5 

©r. cne.©ss*«i»ss^5 0. 5 lofcifttcft^r 
^y-y*»^&4^>f H2>ij-5 2©ifew*j^brsc 
£Tgsttfc$mag&4 e aw > * 7 ©«5>&&fcrt-s c £ 
teas. *ct\ t©*5tcbTgaatfc*Dia8&4 6*w 
7©a&t>*tfc&rr*£ v c©«^ia«3*smufcc 

P U 4 2 tt, £tj*L E D 3 8 *J^T?-&rf!lffl«©aS 
*?SliS*-S t&(t. 5-f>^7 K3 l*>IB8frSHlt3 7© 
mz&± hx A > * 7 ©f§&K#u-cfS8W- * c b (c 

[0025] c©<fc5fc-r4ctr. to-o^sssft 
*oi£g2 9 tb. ±i£©j: ^K$mmiK.£2>&)ma 

^5 0. 5 l©!^?^* 7 ©&!&>;£&&■$-££ $ 

wsa-c**). mmn>ht£imjmis&^6o. 51 



9 rtt. -f>**>*48rtn:tt AW^*«*>r«fr/.N 

&ss^s©-*j-©5a*$i»i^f_5 0 . .4iKwni 

tm**©?, ^-©^>^f >^4 8©ife^§aii^F 

7©2gS£#gjgs-cfc») % ±ft©vj^ga 

<fc*^9i3Jvct,»s. e©-f>*sis#fci^2 
9r», -f>**>i'4 8rt«:5^©-fi/^ 9 i»?£ 
i2B^5<t5^Ci^S-&f. -f>*7©t$3£fcgiSfc 
©r5>^>yn^hfc@S3n-C«,»S„ Sfcfc, C© 
^>*3£Btfefc]&B2 9-Ctt, 7 ©«4>£ -O* 

10 -fe>1f5 2-CS^fi«lK:^LTt»S©T. ^SLED3 

8©.#jT*t*-c»fe*«isfi«>K:«»rrsci^ mm 

tCv-O^v F3l<DffllbZ&±LXimm£?ZC 
tl2£MX'»Z. 

[0 0 2 6] #^ffl©^>£3gS*S*fl&E2 9 
r«. K3 l{C^3tl5^>^7*J^>4» 

*>*4 8*>68Bffl-r5l& % C©SS3ft«:«fcoTS^ftl 

s?5 0. 5 i)i^b-r-5isai^^-r*©r. c 
cr«SE^^n^5 0. 5n&7H^f 3 -7' 

4 7©HP*6JiS3-«fSi^{C. 3fcfrl**Di8?5 0, 

20 5 i<mwijift&4>2 7<mmwiit¥4Tt l cbxi> 

[0 02 7] £fc. #SSSti«|© 4 K^y>* 

3 0-cb, j^*i<jmws&)ifimK.ftm?h£5K. 

3Bfttfc»]Jg*5 0.51 J&Wg'C^fiKf 3 c iW^L 
MiK. C©«fc5fc88jfcfc]Jg^5 0. 5 1*5/ 

feasia 2 9 ©-( > ^ ^ 4 8 4 j< A >tt » t-r s 
Ct%»3eL»fc*», mit C©i53&:^>^SSKto 
30 §SH2 9©^>*ar>i74 8* ; JHI*>*£ , r$C£ 
4». -^>*3Satfe»lSla2 9©-/>d?ir>i»48*-f> 
f 7 <D&t&&rtUcm-tXA>i> 7 ©ifcaSfc? -f - K>< 

[0 02 8] 3&«C, ^UfeW©-r>*glS«m^a2 
9-Ctt. P>ttg*»^&5-»CD5B^5flS^5 0. 5 1 

©a®«c^y-»x*>6as^>d'-fe>-9-5 24awsc 

ifcflEriOfcai. H4Ca)K:^-r5J:5(C, -^©± 
^^^^-^©^SfirSB^Ij^^-5 3. 5 4 
*Bfi5U cn^©SS*«^T5 3. 5 4©«a=&^ 

pJtB-C**. 36«c. KH(b){C^-r4J:5K:. b» 

-S*©«IS5 6. 5 7**]|«IESI/. Cft6©©g5 
8. 5 7©«ffl4^j-r4^>i;ij>-9-5 8 4aW5C 

[0029] tic. 9 

■Ctt. ^>*7©«S5R**if^^SJ:^K:H*©5S^ 

ta*n4&* 50.51 * wtcifi^ffiar s c i^pum t 

50 ©ffi*tt»l«^5 9*^>d»*>i;4 8©rtSffitCiaS 
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uainufcc*.a...3 6ic. hhciok3*r*:*j:9 

K. S@<D5S^«yaUS5^6 1 . 6 2©&* 

*4 8©rtgjBtci£jiES-rsc£'c > -f>*7©»a 

&T#fcaai/k-f > e 4 a if tuitra 

ss*ffi^^&ofc*4 5>^-c-f>*7©8is#fc io 

m. 6 5 #jfi«EB3 nytSUSSWJt^JJS^- 6 8 ©±8B 

\hLtcm>mm^-6 6 owm turn 

6 8 >4>$SSft*0iSB 6 9 &±-4>g|teDjf|-C 

C©«te. t©-f>*8S%&]£B6 9-Ctt> ft 

Kitt©5g*ii**DifrF6 6 fcjfasaiiTiistigfctcsjtf s 

6 6 ©5fc$ga$ A * A > * 7 OWM J: ») ±£<CEB OTJB 

7j*f *<fc 5 C ©J: 5 &5g#fcfcSg*6 6 tcifiSEB 
3ft**tfi«7 0©flPfflS|l7 1.72 4©ii?L7 3-CjSf 

to. e©*V«M>*B&ai^£S7 4R:*t,»T. is® 
iaaocjcsaffi^aijKis©^^!^? ooftmm 

7 1. 7 2*»S«-rSCi*>ll»BltB-C*S. 

tca«iesL?taBgi>ss*t**n4i3iF-7 5©fftiS57 

7 8 %-o©gS?L7 9.80 "C=a(ca»U SB^tt 30 

5 ©±sj?£»ttaR6 7r»nfi^brjasaj 

tOMi 6 8 *fcf|6]EBU > * 7 ©8»*=&p§K:fc 

>*g£stfc*ngM8 i fcAfesutwa-e**. 

[0030] o*{C. #|6lJI3©Sir©|QM*4HB&ef 

S7«cs-?u-csiiirs. sr, c©4>*gis**fciSE 

©§fcfrt*fcl4fr?-8 3j&l.f:/£*>*4 8©rt»JfflT^r* 

sp*nw«:tstt s n-c > * * > * 4 8 ©awtcaa* 

aESa^6fc*4>*Hz>1f8 4£*f[eit/U>.S. 40 

a*. c©<&©§a«ji^j*irifiu/t^>i'gifi^« 
S2 9 

[0031] c©«t^a*jiR«:jBi>r» c©-f>i>8s 
ft&sa 8 2 -c «. -0*7 *s^a©jg^ umxws® 

^8 3«jg®T«:firai/TU4*i, -f>*7©8IS*l8 

4>-r * i§s^t^n^8 3 itmvmmiu:* *>x a 

§fc^^D«T-8 3 ttlttt UT&HKiS 4 > 9 8 4 
ZWH.?ZZttCtj;Z. C©.-f>5"fe>-?8 4 

©t^lli;fc:fc6^>* 7 ©^fcf^T* 50 
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©r. junv h^-^o^s^iM^m 
.£?y.^.*&B©ig8&#±$£fT&$ cawc*.*. .. 
100321 *i/c» c®<(>irm.mimm2v 

». Sfc^tjU3]iS^8 3*J*^{C{4aL/ri»S©'C. c© 

§sat&nia*8 3 fcs*®8tft#mrr s -f > *7 mat 

>*8St&3]SlB8 2-CB:. 4 8©j6ffi£ 

attit^ijg^s 3 ^©ratcfiMiiT sstasafc-c-f 7 

©84>*t^-rsJ:5tt&oTi,>s#, m«v t©<t: 

sassatiBaiaa^s 3 * 4 8 ©"ftfcastcE 
at/t-f 7 ©aa©nii5S£rg&iS£*c t t>n 

[0033] *mfe9i©-oi'^fi*y^a8 2 
■era, 4 > ^ * > ^ 4 8 ©aHja«fc5g*«^^8 3 

£*¥«:ffia C "C ^ > ^ 7 ©g|£56JJ»fi-C* 5 C £ 4fc 
»rrsc:i*^L^ H7(a)«:i^TSJ;^(c, 
-f>*$r>*85 ©JS®(C^iaL/c©g|J8 8 ±fcS£t»^ 
WSI^ 8 74*¥teEBU > ^ 7 <D«il>*4i*-Ctfe 

ftrr « > *Sifi*bai^a8 8 » AfcHJSBjiB-e*s. 

©t|i*aj«:-*t©3Syj«^i^8 9. 9 04*¥«:Eig 
U 7©«^4«J*i-C««n^4-f>*3SS«»o^ 
B9 l^AfcHJfipJfife^*^ S«E,{C. EBCOIcWtS 
■rSi^tC, -Y>fii>i'4 8©JS®3fi€S{Cfijg©SS* 
t^S^9 2. 9 3«r*^(Cje^EBU -f>*7©« 

SHF9 2. 9 3^®Sg*-C«ft!!U 36{C-f>*7# 

«^u-cas*rr*©sg*«»pffl^9 2©tta«t ?) 

^ > 9 if > ^ 4 8 ©SH«:3liBig#C«jS«-a c i 
*4 8©jgffiJfi#te7k¥tCftKTS5S*t^^9 5© 
®J*1SAK6 7±{C^UJUfc5R*«^ia^9 5©JQSa5 

^sa9 6<ti*tnjirajfi&r&4. c©«^, c<dj 
^zmtmmtQ e -ca. as 6 8 tms^mm-Q 

5 ©5feSS! £ % A > ^ 7 ©affl «t ») i^KEBLTaii 

[ 0 0 3 4 ] * fc, ±i&t/fc£S©-f >*g|Sfcfcjg!8 
2 9^T«» SSyj*«BJS^5 0$tt-/>f 7KMTS8 

ufc#> sia^s«ia^K:«fc-5'r^>i>7©as5iy3 

jjti&M* 97*-{>*a»>^4 8©iaB2fii(C7it^{c 
i2Bb> c©^t«gi5{c±^j5»isrrsffia«:*>t7 

X » ?^© ^ y t 9 8 4E8 bit A >9 gIStt 
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9 7 *W&M<S^W@MS£ic3B$l,'C;fciggiS* 

ft? SttSK-f > * -fe >tf 9 8 £I2gT * C i ft £fcH 

[0035] $6>(C, ±M bfc&S© -f > ^^StSftg 
S2 9. 8 2^T«. §5*^1^5 0. 8 3*?£&fi 

Siso-aj*j«^t^-{>^ar>^i oo%. id. 
icmw^tcWdmi^i o i iB&i,ic<t>9mtm 

*D£S1 0 2Ttt. ^>i»ir>^l0 0©^ft*l«^b 

r *> > * 7 ©stgiSffiKKaaarj-* c t #-c 1 5. 

[0036] ±&LtL-tly>>&m®.%im&2QQ 

5 0^£{4%t^-C*fttfBUr>©T\ ft^-fe 20 
[0037] 

[&93©8i*] **Wti±ifc©J:^{c. ${fritPi=>&5^ 
K£*5B£#*n^©£ttT-f>*©^*^-r5© 
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K-rsci*Jrt. 4>*©^*«is^K:i8arct* 
©-e?^«»^©«Hi*i«ifl«j{ciitfrsc & vet. 

•ct s«?©$6&*wf s *>©r* 3. 

[0B©ffi#&Si9n 

z. 

m 2 1 ±#<DW?xmz7r;?mw®v$>z. 
[S3 3 ^ny^iar*s. 
[H4 ] ssp©sjgg«4^r«aEsrr*s. 
[05 3 &n<Dg&mm?m%i®mmv*>z. 

[06] fr©^^t«tlr»?Jb5. 
[0 7 J SSI©§S3g^5r^T«IKMffl0t?* 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□'BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

2ILINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: '. = 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



